A Chinese version of the Attitudes Toward Research scale was originally developed by Hui and Li (2005) in measuring the attitudes which Hong Kong curriculum leaders have toward action research. Apart from identifying the dimension of perceived ability for doing research (AB), the scale was meticulous in distinguishing between the two senses of the significance of research: a communal sense of the significance of research as a means for professional development (CS) and a pedagogical sense of the significance of research as a means to provide solutions for teaching and learning deficiencies (PS). With the assumption that an understanding of these attitudes helps to assess the development of curriculum reform in Hong Kong, the present study therefore aims to validate the scale with the original 2003/04 cohort of 209 curriculum leaders and a new 2008/09 cohort of 126 curriculum leaders. Following multidimensional scaling, structured scale reduction procedures and structural equation modeling, a 10-item 3-factor curriculum leaders' attitudes toward research (CL-ATR) model was resulted. The work reported here contributes to gaining an understanding of how to nurture research attitudes for curriculum development and school improvement.
Since the introduction of the position of Primary School Master/Mistress (Curriculum Development), hereafter referred to as PSM(CD), in all Hong Kong primary schools in 2002, government officials, teacher educators, curriculum developers and evaluators have all been concerned as to whether these curriculum leaders are performing their roles well enough to help schools realize their goal of quality school curriculum. Such a demand on the side of the curriculum leaders is set out clearly in the government documents. For example, the 2001 Chief Executive Policy Address highlighted that these curriculum leaders are "to lead internal curriculum development" (Chief Executive, 2001) , and their duty as mentioned in an EDB circular is "to help the school in reforming the curriculum in accordance with the educational aims to promote whole-person development and life-long learning" (Education Bureau, 2004, p. 2) . One of the key tasks for them is to engage in action research work for school curriculum development. This is because, as emphasized in the Basic education curriculum guide:
Action research is more than a testing of ideas and improvement of practices. It emphasizes on critical and systematic inquiry in collaboration.
We strongly recommend conducting action research in groups and in collaboration with colleagues in school. (Curriculum Development Council, 2002, Booklet 10, p. 14) Curriculum leaders are expected to ensure that many of the suggested curriculum reform practices are introduced to schools in an efficient manner. They are meant to bring in action research determinably for curriculum development.
With the above concern, one major contribution to measure the attitudes that curriculum leaders have toward action research is the work of Hui and Li (2005) which surveyed 209 newly appointed PSM(CD)s in the academic year of 2003/04. With successive factor and reliability analyses emerged the key dimensions of teachers' perceived ability to do research (AB), a communal sense of the significance of research as a means for professional development (CS), a pedagogical sense of the significance of research as a means to provide solutions for teaching and learning deficiencies (PS), and their feelings toward the research course (FE). The distinction between the two senses of the significance of research is important because "Hong Kong curriculum leaders tended to share the common perception that research would contribute to their professional development in general, but they were also concerned with the practical aspects of how it could help to facilitate student learning and classroom teaching" (Hui & Li, 2005, p. 130) . Research attitude is a critical indicator to assess if the ideals of education and curriculum reform have been realized in schools, and it is this belief that forms the focus of this study which is to describe and report the validation of the Attitudes Toward Research (ATR) scale. Also, after a few years of developing the scale, there is a need to validate it with a new cohort of curriculum leaders, so as to support further research endeavours.
The purpose of this study is to validate the Chinese version of the Attitudes Toward Research (ATR) scale with the original 2003/04 cohort of 209 curriculum leaders and a new 2008/09 cohort of 126 curriculum leaders, and also to examine its psychometric properties. The study will have important theoretical and practical implications to government and professional bodies in achieving success in curriculum reform, especially through nurturing curriculum leaders' attitudes and participation in school-based action research.
THE ROLE OF ACTION RESEARCH IN HONG KONG CURRICULUM REFORM
Curriculum reform is one of the major educational reforms introduced by the Hong Kong SAR government in recent years (Education Commission, 2000) . It is a policy measure adopted by the Education Bureau to help school participants -school heads, PSM(CD)s and teachers -reflect upon the strengths of their schools, and decide how best to reform the curriculum in the context of the school to achieve their educational aims. The policy puts strong emphasis on achieving the overall aim of the school curriculum, which is to provide all students with essential life-learning experiences for whole-person development. There are accordingly seven key learning goals which students should be able to achieve through primary and junior secondary schoolings.
1 Apart from the cognitive learning outcomes of breadth of knowledge, the new Hong Kong school curriculum framework stresses the affective and behavioural representations of positive values and attitudes, and the necessary generic skills to acquire and construct knowledge.
Compared to the ways in which the school curriculum was organized and implemented in the past, the new reform policy is a significant breakthrough, giving individual schools more power and freedom to develop and put into practice their own curriculum, and to realize their goals for quality school education. A wide range of curriculum initiatives and the use of action research are then proposed to schools to meet the demand. Curriculum leaders in particular are required to incorporate many of these curriculum initiatives into their planning, to put them into action to achieve the overall aim of the school curriculum, with the official means being to take on action research. Curriculum leaders are expected to ensure that the reform policy is introduced in a rational, logical and efficient manner. They are meant to ensure that curriculum reform works and they are meant to bring in action research determinably for curriculum development. This is because:
[…] collaborative action research is recommended as a change strategy in teacher professional development and school-based curriculum development.
[…] action research should not be taken as an add-on activity but should be integrated into the collaborative cycle of lesson preparation, daily classroom practice, lesson observation and the professional development of teachers. The main purpose of action research is to improve practices and to generate knowledge based evidence through teachers working together. (Curriculum Development Council, 2002, Booklet 10, p. 13) S c h o o l curriculum is thought to be commensurable and determinable. The principle is to conduct action research to attain a good quality school curriculum. The demand for curriculum leaders is to reflect upon their limitations and to bring about improvement through action research.
THE CHINESE VERSION OF ATTITUDES TOWARD RESEARCH (ATR) SCALE
Based on the work of Shumsky (1958) which attempted to explore teachers' attitudes of research, Hui and Li (2005) have developed a 15-item Chinese version of the Attitudes toward Research (ATR) scale. The study surveyed 209 newly appointed PSM(CD)s in the academic year of 2003/04, using a 5-point Likert scale, and through successive factor and reliability analyses, four dimensions were retrieved. They are: (i) a communal sense of the significance of research as a means for professional development (CS) (six items); (ii) teachers' perceived ability for doing research (AB) (four items); (iii) a pedagogical sense of the significance of research as a means to provide solutions for teaching and learning deficiencies (PS) (three items); and (iv) teachers' feelings toward the research course (FE) (two items). These four factors explained 69.6% of the total variance. The factor structure was different from Shumsky's (1958) sample which revealed only a general sense of the significance of research. As Hui and Li argued: "The extraction of the first and third factors of ATR suggested that a clear distinction could be drawn between the communal and the pedagogical sense of the significance of research." (2005, p. 130) The pedagogical sense of the significance of research is critical to achieving a full understanding of the attitudes which Hong Kong curriculum leaders have toward action research, since action research concerns mostly the practical aspect of curriculum development in schools. Thus, in this study, the 13 items of the first three dimensions of the ATR scale (AB, CS and PS) were explored in depth.
There were two other important findings. First, previous demonstrated research experience and holding a higher degree did not make a difference on curriculum leaders' research attitudes. Second, the three psychological constructs of self-efficacy, an internal locus of control, and commitment to the school were moderately associated with their research attitudes (10% < r 2 < 40%).
METHOD
Two sets of data were used in this study: (i) the original 2003/04 cohort of 209 curriculum leaders; and (ii) a new 2008/09 cohort of 126 curriculum leaders. The new 2008/09 cohort of data was collected through survey research method (Fink, 1995; Munn & Drever, 1999) . In July 2008, a Chinese version of the ATR scale was faxed to all Hong Kong primary schools (576 in total), asking each PSM(CD) of the schools to fill it out. The respondents were asked to indicate, using a 5-point Likert scale, how much they agreed with each of the items of the ATR scale. The possible responses ranged from "strongly disagree" through "disagree", "no comment", "agree" to "strongly agree", with numerical values of 1 to 5 assigned for purposes of later analysis. In total, 126 questionnaires were returned and the response rate was 21.9%.
Data were entered into the software Statistical Package for Social Sciences (SPSS) and Analysis of Moment Structures (Amos) for analysis (Arbuckle, 2003; Arbuckle & Wothke, 1999; Norušis, 2000) . Multidimensional scaling was used to display the items on a two-dimensional space (Johnson, 1998) . Reliability analysis was used to measure the internal consistency of the items to each of the dimensions. Exploratory and confirmatory factor analyses were used to identify and validate the factor structure of the ATR scale (Beauducel, 1997; Bollon, 1989; Gorsuch, 1983) .
RESULTS
To examine the reliability of the ATR scale, Cronbach's alpha coefficient was used to measure the internal consistency of the items in the scale. An initial examination of the entire measure (all 13 items) produced a reliability coefficient of 0.896 which was very satisfactory. Table 1 shows the corrected item-total correlations and alpha values (if deleted) of the 13 items.
When exploratory factor analysis, with principal component analysis as the method for factor extraction, followed by oblique rotation, was used to identify the underlying dimensions of the scale of the combined cohorts, the solution did not indicate a three-factor structure which was expected in accordance with Hui and Li's (2005) study. Only two factors were extracted, and which accounted for 58.9% of the total variance. Extractions of factors were further run for the two cohorts of data separately. The findings were still not convincing. For the 2003/04 cohort, a two-factor solution was resulted (59.2% of the total variance explained). This finding was interesting because, for the present study, when two items were removed from Hui and Li's 15-item scale and not included in the analysis, items of the two senses of the significance of research loaded heavily onto one single dimension. Thus, a possible explanation was the relatively low discriminating power of some items in the 13-item scale. On the other hand, a three-factor solution was resulted for the 2007/08 cohort (67.4% of the total variance explained).
The psychometric properties of the 13 items required were then examined by using multidimensional scaling. Items were displayed on a two-dimensional space by mapping the distances between points in a high dimensional space into a lower dimensional space. Analysis with the two separate cohorts retrieved some interesting findings. The two matrices were similar in structure, however, for the 2003/04 cohort, projecting the points from Dimension 1 indicated Q01 was in different cluster as compared with Q02, Q03 and Q04, and projecting the points from Dimension 2 indicated Q09 was in different cluster as compared with Q05, Q06, Q07, Q08 and Q13 (see Figure 1) . Stress level for the matrix was 0.142. For the 2007/08 cohort, projecting the points from Dimension 1 also indicated Q01 was in different cluster as compared with Q02, Q03 and Q04, and projecting the points from Dimension 2 indicated Q09 and Q13 were in different cluster as compared with Q05, Q06, Q07 and Q08 (see Figure 2) . Stress level for the matrix was 0.209. Therefore, Q01, Q09 and Q13 should be removed from the scale and Figure 3 shows the final multidimensional scaling of the 10 items of the combined cohorts. Clear groupings of the items as referred to the suggested dimensions were resulted and there was an improvement of stress level for the matrix (0.114).
Exploratory factor analyses were then conducted for the two cohorts of data separately and the solutions were more satisfactory. For the 2003/04 cohort, although two factors were initially extracted, the total variance explained was 61.2%. More important, when forced to produce a threefactor solution, the Eigenvalue for the third factor was 0.97 (short of 1) and the model accounted (Kaiser, 1974) , and a large value of Bartlett's test for sphericity (948.51 and 625.22 for the 2003/04 and 2007/08 cohorts respectively) rejected the hypothesis that the population correlation matrices were an identity (associated level of significance p = 0.000). All dimensions had a high value of rotated factor loading (not less than ±0.65) and Table 2 shows the rotated factor loadings for the 10 items of the two cohorts. THE ASIA-PACIFIC EDUCATION RESEARCHER 
Rotated factor loadings for the 10 items of the ATR scale
The hypothesized 10-item 3-factor solution for the curriculum leaders' attitudes toward research (CL-ATR) scale was further tested by using different measures of fits in Amos. CS, AB and PS were postulated as endogenous variables for the items. The path coefficients for the expected loading of the items on the corresponding endogenous variables were set free, while the other items were set zero. Since a high value of rotated factor loadings was evidenced and only moderate associations were found among the three factors (10% < r2 < 40%), another endogenous variable CL-ATR was postulated for CS, AB and PS at the next hierarchical level. The path coefficients for the loading of each of them on CL-ATR were also set free. Results of the combined cohorts indicated the model was a good fit. These include a comparatively low Chi-square to df ratio (Chi-square = 91.769; df = 40), acceptable comparative fit indices (CFI = 0.996; PCFI = 0.859), a small value of Root Mean Square Error of Approximation (RMSEA = 0.062) with a large probability for the testing of the null hypothesis that RMSEA is no greater than 0.05 (PCLOSE = 0.109). All these indicated that the hypothesized factor model did account well for the observed covariances in the data and could accurately reproduce the sample correlational data. Also, all path coefficients were also significant (see Figure 4 ). 
DISCUSSION
The purpose of the present study was to validate the Chinese version of the Attitudes Toward Research scale and to examine its psychometric properties with two different cohorts of data. By the use of multidimensional scaling, three items (Q1, Q9 and Q13) were removed from the original scale. These items were ambiguous for people to interpret the context to which they referred to, or in a methodological sense that the situations to which the items stated were not typical to the underlying dimensions. For example, the phrase "facilitates school development" (Q9) might bear dual meanings that it could be a shared belief (CS) or it could be something which related to substantive improvement of teaching and learning at a classroom level (PS). Also, to curriculum leaders, having the perceived ability to do research (AB) might not necessarily entail the reading and interpreting of published research (Q1), and those who shared the belief that research as a means for professional development (CS) might not necessarily see research possibilities in their work (Q13). The outcome of the successive statistical analyses conducted was a validated 10-item 3-factor curriculum leaders' attitudes toward research (CL-ATR) scale. The three factors were: (i) a communal sense of the significance of research as a means for professional development (CS) (4 items); (ii) curriculum leaders' perceived ability for doing research (AB) (3 items); and (iii) a pedagogical sense of the significance of research as a means to provide solutions for teaching and learning deficiencies (PS) (3 items). A communal sense of the significance of research referred to the shared belief (among school members) that research was for professional development. This belief was by all means reinforced by the government and different education bodies of how to reform education and curriculum. A pedagogical sense of the significance of research referred to the distinctive concern (of curriculum leaders) that research was for providing solutions for teaching and learning deficiencies. This belief on the other hand was gained through their personal practical experience of doing research. The dimension of curriculum leaders' perceived ability for doing research referred simply to their personal evaluation of whether they were capable of participating in research activities.
The two dimensional configuration of the 10 items of the combined cohorts raised another important issue (see Figure 3) . Projecting the points from Dimension 1 revealed two different groups of factors: the first group of AB and the second group of CS and PS; while projecting the points from Dimension 2 created two new groups of factors: the first group of PS and the second group of AB and CS. This pattern showed on one hand that curriculum leaders had a clear distinction to how they valued research (whether it was for professional development or providing solutions), and on the other hand that whether they perceived themselves as having the ability to do (or were actually doing) research could possibly stem from other factors that have nothing to do with whether they valued the significance of research. However, the three factors were by all means positively associated with each other. By identifying the three factors that comprise curriculum leaders' attitudes toward research, government and professional bodies might need to re-think and specify environments that nurture positive research attitudes.
The CL-ATR model was found to be a good fit and all path coefficients were relatively high. The path coefficients for the three dimensions (0.84 for CS and PS; 0.62 for AB) indicated their relative loadings to the widened concept of CL-ATR, and which should be of interest in the field of educational measurement, especially in the assessment of content and criterion validities. However, before going to a conclusion of which dimensions are methodical to the understanding of research attitudes, the CL-ATR scale needs to be re-examined with other samples like teachers and panel heads to determine if the same results are retrieved or if the scale is useful in discriminating populations. In addition, the relationship between research attitudes and curriculum development and school improvement is an important area that needs to be examined further, and studies with larger sets of instruments, for example in measuring the outcomes of research and its effects, would be necessary to investigate this relationship.
NOTES

1
These seven key learning goals are: (i) recognize their roles and responsibilities as members in the family, the society, and the nation; and show concern for their well-being; (ii) understand their national identity and be committed to contributing to the nation and society; (iii) develop a habit of reading independently; (iv) engage in discussion actively and confidently in English and Chinese (including Putonghua); (v) develop creative thinking and master independent learning skills (e.g. critical thinking, information technology, numeracy and self-management); (vi) possess a breadth and foundation of knowledge in the eight Key Learning Areas; and (vii) lead a healthy lifestyle and develop an interest in and appreciation of aesthetic and physical activities (Curriculum Development Council, 2002, Booklet 1, pp. 4-5) .
